Vascular chymase: pathophysiological role and therapeutic potential of inhibition.
Chymase is a chymotrypsin-like serine protease secreted from mast cells. Mammalian chymases are classified into two subgroups (alpha and beta) according to structure and substrate specificity; human chymase is an alpha-chymase. An important action of chymase is the ACE-independent conversion of Ang I to Ang II, but chymase also degrades the extracellular matrix, activates TGF-beta1 and IL-1beta, forms 31-amino acid endothelins and is involved in lipid metabolism. Under physiological conditions, the role of chymase in blood vessels is uncertain. In pathological situations, however, chymase may be important. In animal models of hypertension and atherosclerosis, chymase may be involved in lipid deposition and intimal and smooth muscle hyperplasia, at least in some vessels. In addition, chymase has pro-angiogenic properties. In human diseased blood vessels (e.g. atherosclerotic and aneurysmal aorta; remodeled pulmonary blood vessels), there are increases in chymase-containing mast cells and/or in chymase-dependent conversion of Ang I to Ang II. These findings have raised the possibility that inhibition of chymase may have a role in the therapy of vascular disease. The effects of chymase can theoretically be attenuated either by reducing availability of the enzyme, with a mast cell stabiliser, or alternatively with specific chymase inhibitors. The mast cell stabiliser, tranilast, was shown to be beneficial in animal models of atherosclerosis, where a prevention protocol was used, but was not effective in clinical trials where it was administered after angioplasty. Chymase inhibitors could have the advantage of being effective even if used after injury. Several orally active inhibitors, including SUN-C8257, BCEAB, NK3201 and TEI-E548, are now available. These have yet to be tested in humans, but promising results have been obtained in animal models of atherosclerosis and angiogenesis. It is concluded that orally active inhibitors of chymase may have a place in the treatment of vascular diseases where injury-induced mast cell degranulation contributes to the pathology.